We investigate how competitive behavior affects the capital structure of a firm. Theory predicts that the impact of different types of output market uncertainty (in particular, unanticipated shocks in demand and costs) on a firm's leverage depends on the type of competition in an industry. We test these predictions in a sample of U.S. manufacturing firms by classifying firms into Cournot competition (strategic substitutes), and Bertrand competition (strategic complements). We show that demand uncertainty is positively related to leverage for firms in both the Cournot and the Bertrand sample. Cost uncertainty has a significantly positive impact on the leverage of Cournot firms, but plays a negligible role for Bertrand firms. Our results support the strategic use of debt and highlight the role of firms' competitive behavior in the product market in their capital structure decisions.
Introduction
Financing and output decisions are closely linked. Several theoretical studies (e.g., Brander and Lewis, 1986; Maksimovic, 1988; Bolton and Scharfstein, 1990; Showalter, 1995; Dasgupta and Titman, 1998; Faure-Grimaud, 2000; Wanzenried, 2003) emphasize the strategic role of debt in a firm's competitive strategy in the output market. An important feature of these theoretical models is that the strategic role of debt depends on the firm's competitive environment. In particular, the link between a firm's capital structure and its output market decisions is different in Cournot and Bertrand competition. Brander and Lewis (1986) introduce a Cournot competition model to link the choice of debt level and output decisions. Because of limited liability, the equity holders of a firm that take on debt optimize their output strategy over non-bankruptcy states of the world.
When the firm faces uncertainty in the output market (e.g., uncertainty about future demand or costs), equity holders ignore the bad states of demand or costs in which debt holders would suffer. Therefore, they have an incentive to gain a strategic advantage in the output market by competing more aggressively. In short, Brander and Lewis (1986) predict that Cournot firms subject to demand and/or cost uncertainty have an incentive to commit to a large output by using a highly leveraged capital structure. In a model of Bertrand competition, Showalter (1995) shows that different sources of output market uncertainty have a different effect on a firm's capital structure. When demand is uncertain, debt carries a strategic advantage. However, when costs are uncertain, Bertrand firms have an incentive to reduce their debt level.
The models of Brander and Lewis (1986) and Showalter (1995) thus produce testable hypotheses that depend on the type of competition. In Cournot competition, higher demand uncertainty leads to higher debt levels, and cost uncertainty also encourages firms to have a high leverage. In Bertrand competition, higher demand uncertainty induces higher debt, while higher cost uncertainty induces firms to choose lower debt levels.
Empirical research on the link between debt and product market competition is scarce. Chevalier (1995a Chevalier ( , 1995b , Phillips (1995) , and Kovenock and Phillips (1997) focus on a small number of industries in which some firms experience sharp changes in their capital structure. Lyandres (2006) presents a model that describes how the extent of competitive interaction among firms influences the role of strategic debt. He tests the predictions of the model on a large sample of U.S. manufacturing companies.
To our knowledge, Showalter (1999) is the only study that conducts an empirical test of the effect of demand and cost uncertainty on capital structure choice. Showalter shows that U.S. manufacturing firms increase debt as demand uncertainty becomes more important, but reduce debt as costs become more uncertain. He concludes that his findings are consistent with the predictions of models on Bertrand competition, and thus with the hypothesis that the firms in his sample engage in Bertrand competition.
Despite the clear distinction that theoretical models make between Cournot and Bertrand competition, empirical studies to date do not attempt to take the type of competitive behavior into account. The aim of our study is to test the theoretical predictions of Brander and Lewis (1986) and Showalter (1995) and explicitly investigate the different implications these models have for firms in Bertrand and Cournot competition. We use the competitive strategy measure of Sundaram, John and John (1996) to characterize the competitive behavior of firms in different industries. This approach allows us to identify industries in which the competitive environment can be categorized as either Cournot or Bertrand competition. For the samples of Cournot and Bertrand firms, we estimate a capital structure model with conventional determinants of leverage and measures of cost and demand uncertainty as explanatory variables.
For Cournot firms, we find that both demand uncertainty and cost uncertainty are significantly positively associated with leverage. The effects are statistically significant across several different measures of leverage and proxies of uncertainty. For Bertrand firms, demand uncertainty has a significantly positive impact on leverage, but cost uncertainty does not have a significant effect on capital structure. The impact of different sources of uncertainty clearly differs in our two samples of Cournot and Bertrand firms.
Our findings are consistent with the theoretical predictions of Brander and Lewis (1986) that higher demand and cost uncertainty induce Cournot firms to increase debt levels. Our evidence also supports the positive impact of demand uncertainty on Bertrand firms' leverage, as predicted by Showalter (1995) , but there is no evidence for the role of cost uncertainty among these firms. Our analysis underlines the role of strategic debt and shows that distinguishing firms according to their competitive behavior is important.
Whether firms are competing in Cournot or Bertrand affects the way their capital structure choice is influenced by output market uncertainty.
Literature
In this section, we briefly review the theoretical and empirical literature on the relation between leverage and product market competition. Brander and Lewis (1986) analyze a two-stage Cournot model. In Cournot competition, firms compete by setting the quantities they produce. With locally linear demand curves, Cournot firms compete as strategic substitutes (Bulow, Geanakoplos and Klemperer, 1985) . In the first stage of the model, firms decide on the amount of debt. In the second stage, they compete in the output market. In this framework, debt commits the equity holders of a firm to pursue a more aggressive product market strategy by raising the quantity to produce. Because of the limited liability effect, the equity holders of firms that take on debt optimize only over non-bankruptcy states of the world. If the firm goes bankrupt, the equity holders' losses are limited by the value of their initially contributed investment, which is assumed to be zero in this model. Debt holders suffer in the case of a shortage of the firm's returns. A higher dispersion in anticipated levels of either demand or costs increases the uncertainty that the firm faces. And higher uncertainty induces equity holders in Cournot firms to compete more aggressively by producing more. As a result, higher uncertainty, regardless of whether the source is demand or costs, leads to higher levels of both output and debt. Debt is always of strategic advantage when Cournot firms face demand or cost uncertainty.
Showalter (1995) modifies Brander and Lewis' (1986) model to the case of Bertrand competition in which rival firms compete by setting prices. With non-increasing marginal costs, Bertrand firms compete as strategic complements (Bulow et al., 1985) .
Showalter shows that in this type of competition, the source of output market uncertainty plays a crucial role in determining the optimal debt level. With Bertrand competition, debt brings about a strategic advantage only when demand is uncertain. When this type of uncertainty is large, high prices are encouraged through high debt levels. By increasing its debt, a firm optimizes over good states of the world (i.e., high demand states) and therefore chooses a higher equilibrium price. Rival firms react by raising their prices, thus increasing the expected profit of the leveraged firms. However, when costs are uncertain, firms that take on debt place emphasis on low cost states, and therefore choose a lower equilibrium price. The commitment to a lower price induces rival firms to decrease their price, reducing the expected profit of the leveraged firm. As a result, Bertrand firms facing high cost uncertainty have no incentive to hold debt. Showalter (1999) argues that in a more general model where debt has other advantages, higher cost uncertainty induces Bertrand firms to reduce leverage below the optimal debt level that firms would hold in the absence of any strategic motive.
Wanzenried (2003) shows that demand uncertainty (or volatility) also raises a firm's optimal debt level in models of both Cournot and Bertrand competition in the presence of differentiated products. She does not take uncertainty on the cost side into account. Haan and Toolsema (2007) present a numerical analysis of strategic debt using Wanzenried's (2003) two-stage differentiated goods model with a correction in solving the second stage of the model. In contrast to the result of Wanzenried, they find that the equilibrium debt level decreases for both Bertrand and Cournot firms as demand becomes more volatile. Showalter (1999) is the only empirical study we know that empirically investigates the role of demand and cost uncertainty in determining a firm's capital structure. Showalter analyzes a sample of U.S. manufacturing firms over the period [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] and examines the relation between leverage and the demand/cost uncertainty that firms face in product markets. To measure demand and cost uncertainty, Showalter (1999) proposes an approach that uses trend regressions. Demand (cost) uncertainty is calculated as the natural logarithm of the standard error of regressions of sales (costs of good sold over sales) on linear and non-linear trends. His empirical results are in line with Showalter (1995) . There is a positive relation between leverage and demand uncertainty and a negative relation between leverage and cost uncertainty. Showalter (1999) concludes that price competition is the prevalent competitive behavior in U.S. manufacturing.
The type of competitive behavior plays a crucial role in theoretical models of the link between competition and leverage. We are not aware of any studies that explicitly allow for the type of competition affecting this link. We contribute to the literature by directly testing the predictions of models of Cournot and Bertrand competition on the relation between output market uncertainty and capital structure. To that end, we classify firms in our empirical analysis into different types of strategic interaction in their industries.
The hypotheses that we aim to test are as follows. Under Bertrand competition: (H1) firms use more debt when demand is more uncertain; (H2) firms use less debt when costs are more uncertain.
Under Cournot competition:
(H3) firms use more debt when demand is more uncertain; (H4) firms use more debt when costs are more uncertain. Sundaram et al. (1996) argue that whether competition occurs in strategic substitutes (SS) or strategic complements (SC) depends on the effects of a firm's moves on its competitor's marginal profits. Suppose two duopolistic firms, A and B, are in an initial equilibrium, i.e., both firms have set marginal revenues equal to marginal costs. If firm A changes its strategy due to an exogenous shock, this change affects its own as well as firm B's marginal profits. To reach a new equilibrium, both firms re-optimize based on the expected consequences for their marginal profits. If firm B re-optimizes by competing in SS, then its marginal profits must be decreasing. On the contrary, if firm B re-optimizes by competing in SC, then its marginal profits must be increasing. Thus, competition in SC and SS can be distinguished by examining the sign of the second derivative of firm A's profits with respect to its own and firm B's strategic variable. Sundaram et al. (1996) We follow the approach of Sundaram et al. (1996) to measure the type of strategic competition. We argue that competitive behavior may change over time when firms face industry shocks or changes in demand functions. Therefore, we estimate CSM based on 1 Sundaram et al. (1996) include all firms with the same 4-digit SIC except the firm in question in the set of competitors.
Methodology and data

Strategic competition measures: complements vs. substitutes
quarterly data during a relatively short period of time: we require 20 consecutive quarters of sales (Compustat data ITEM#2, quarterly database) and profits (ITEM#8). 2 We use a narrow definition of industries based on their 4-digit SIC. Therefore, we argue that it is reasonable to assume that competitive behavior is consistent across firms in each industry-year. We derive a measure representative for each industry-year's competition type. After obtaining the CSM measures for each firm-year, we calculate the mean and the standard deviation of the CSM for each industry in each year. We use the following measures of competitive behavior: (i) SSDUM is a dummy that takes a value of one if the industry-year mean of CSM is significantly positive, and a value of zero otherwise; (ii) SCDUM takes a value of one if the industry-year mean of CSM is significantly negative, and a value of zero otherwise. We use a 10% significance level. This procedure is consistent with Lyandres (2006) , although he does not take into account the statistical significance. Our approach results in the identification of three separate samples of firms: Cournot firms, Bertrand firms, and unidentified firms. 
Measures of demand and cost uncertainty
Following Showalter (1999), we define three demand uncertainty proxies (DEM1, DEM2, and DEM3) as the natural logarithm of the standard error of the following trend regressions: Sundaram et al. (1996) use 40 quarters in the empirical estimation of CSM. Lyandres (2006) uses annual data for 10 years or more to estimate the extent of strategic interaction.
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The unidentified firms have an industry-year CSM which is not significantly different from zero. The sample of unidentified firms is not further analyzed in our study.
where Y t is either sales or costs of goods sold divided by sales at time t. Showalter's (1999) assumption behind this approach is that a firm's sales and costs grow or decline in a fairly predictable pattern. Deviations from the anticipated trends represent unanticipated shocks to demand or costs. We scale the demand uncertainty proxies by sales to prevent larger firms from having a larger uncertainty measure by definition. Our three cost uncertainty proxies (COST1, COST2, and COST3) are taken from the same regressions, but with the costs of goods sold (ITEM#30) divided by sales in quarter t as dependent variable.
Showalter (1999) assumes that demand and cost uncertainty are stable over a long period of time and he estimates the regressions over his whole sample period, from 1975 to 1994. We argue that a firm's demand or cost uncertainty may exhibit important changes over time. Therefore, we use quarterly data for five consecutive years in estimating demand and cost uncertainty. In addition, we control for predictable seasonal effects in the estimation by adding three quarter dummies to regressions (1), (2), and (3).
Leverage measures
To facilitate a comparison with Showalter's (1999) study, we stay close to his choice of measures for capital structure and other variables. As CSM and the output market uncertainty measures are based on five consecutive years of data, we compute the average of a firm's leverage and the firm-specific capital structure determinants over five consecutive years as well. We use four measures of leverage, two of which are based on book values and two on market values. The book value of the long-term debt ratio (LDEBTBV) is defined as the average of total long-term debt (Compustat data ITEM#9, annual database) over five consecutive years divided by the average of total assets (ITEM #6). The market value of the long-term debt ratio (LDEBTMV) is calculated as the average of total long-term debt divided by the average market value of total assets. 4 The book value of the total debt ratio (TDEBTBV) is average total debt (ITEM #9 + ITEM #34) divided by average total assets. The market value of the total debt ratio (TDEBTMV) is defined as average total debt divided by the average market value of total assets.
Capital structure determinants
Empirical capital structure research uses variables related to static trade-off, agency, and information asymmetry considerations to explain leverage. In the static trade-off framework, the firm is viewed as setting a target debt-to-assets ratio and moving towards it.
A firm's capital structure is determined by the trade-off between tax advantages and bankruptcy-related costs. DeAngelo and Masulis (1980) argue that the tax advantage of debt diminishes as other tax reductions, such as tax and investment tax credits, increase.
Because these variables act as a tax shield substitute for debt, a negative relation between leverage and these non-debt tax shields is expected. The proxy for non-debt tax shields used in this study (NDTS) is defined as the ratio of average depreciation (ITEM#125) and investment tax credit (ITEM#208) to average total assets. With respect to bankruptcy costs, we use the following variables: asset tangibility (higher tangibility of assets indicates lower risk for the lender as well as reduced direct costs of bankruptcy), firm risk (higher risk indicates higher volatility of earnings and higher probability of bankruptcy), and firm size (an inverse proxy for the probability of bankruptcy; larger firms are less likely to face financial distress). We measure tangibility (TANG) as the ratio of average net fixed assets (ITEM#8) to average total assets; firm risk (RISK) as the standard deviation of the ratio of 4
The measure market value of total assets is calculated as (Total debt + Market value of equity + Preferred stock -Deferred taxes and investment credits)
operating income before depreciation (ITEM#13) to total assets; and firm size (SIZE) as the natural logarithm of average total assets.
Agency conflicts between equity holders and debt holders arise from assetsubstitution and underinvestment. To minimize these conflicts, firms with high growth opportunities have a preference for a low leverage, thus seeking equity financing for their new projects instead of debt financing. Agency theory predicts that growth opportunities are negatively associated with leverage. We use the market-to-book ratio (MTB), defined as the average market value of total assets over the average book value of total assets, as a proxy for growth opportunities. If debt is not collateralized, equity holders have incentives to expropriate wealth from debt holders (Myers, 1977) . Creditors may also demand a higher interest rate, forcing firms to choose equity instead. Our measure of tangibility can be used as a proxy for collateralization, which is expected to be positively related to leverage.
The pecking-order theory suggests that firms follow a specific hierarchy in financing: they prefer internal over external financing. If external financing is required, a firm issues the safest security first. That is, it first issues debt, then hybrid securities such as convertible bonds, and equity only as the last resort. It is common to use profitability to test the pecking-order theory: more profitable firms are likely to have less leverage as they make use of the internally generated fund first. We measure profitability (PROFIT) as the average operating income before depreciation divided by the average total assets.
From the asymmetric information viewpoint, bigger firms are likely to provide better information to the market and are expected to have better access to credit. Hence, firm size is expected to be positively correlated with debt levels. Liquidity is another variable that determines the capital structure choice of firms. The agency theory and pecking-order theory both predict a negative relation between liquidity and leverage. We measure liquidity (LIQUID) as the ratio of average cash and short-term investments (ITEM#1) to average total assets. In addition, we use 2-digit SIC industry dummies in our regression models to capture the unobservable influences of industry characteristics on leverage choice of firms with common product lines. 
Data
We obtain firm-level data from the COMPUSTAT North America database for the period 1985 to 2004. We collect data at two different frequencies: annually and quarterly. At the annual frequency, we take all manufacturing firms' relevant financial information such as total assets, tangible assets, profits, debt levels, etc. At the quarterly frequency, we collect sales, profits, and costs of goods sold, all of which are needed to estimate CSM and demand/cost uncertainty.
We define competitors as all firms in the COMPUSTAT data base with the same 4-digit SIC code (ITEM#324) in each particular year. Therefore, we drop the observations that do not have records of 4-digit historical SIC. As we focus on U.S. manufacturing firms only, we omit observations with historical SIC below 2000 or above 3999. We exclude firms in industries concerned with miscellaneous items. 6 Competition within industries is the main focus of our study, so the identification of the relevant competitors within the same industry is essential. We require firms to have both total assets and sales greater than 1 million USD. We discard firms without quarterly data for sales, profits, and costs of 5 We conduct robustness checks by using alternative measures of leverage and capital structure determinants. For example, we also measure LDEBTBV as the average ratio of long-term debt to the book value of total assets (instead of the ratio of the of average long-term debt to the average book value of total assets), LDEBTMV as the average ratio of long-term debt to the market value of assets, TANG as the average ratio of fixed assets to total assets, PROFIT as the average ratio of operating income to total assets, etc. The results are similar. goods sold. We follow MacKay and Phillips (2005) and drop observations with negative sales or assets for either annual or quarterly records.
The data screens yield a final sample of 126 industries, consisting of 14,007 firmyears and 2,660 distinct firms. We analyze data in three consecutive five-year periods to avoid that we use overlapping data for calculating CSM, demand and cost uncertainty, and the other variables. We present results that are based on the periods 1989-1994, 1995-1999, and 2000-2004. 7 After applying Sundaram et al.'s (1996) approach to measure strategic competition, we obtain a sample of Bertrand firms that includes 954 observations (the "Bertrand sample"), and a sample of Cournot firms that includes 633 observations (the "Cournot sample").
We estimate panel data models with firm random effects to investigate the relation between output market uncertainty and leverage. 8 We use time dummies (for three different periods) and White standard errors to correct for heteroskedasticity. The basic regression model is as follows: (4) where LEV is the proxy for leverage; INDUSTRY i are the industry dummies for 2-digit SIC industries; DEM and COST represent the demand and cost uncertainty proxies DEM1, DEM2, DEM3 and COST1, COST2, COST3, respectively. The other explanatory variables are described above. In a robustness check, we include a measure of competition intensity, 7 Other combinations of 3 consecutive periods are used for robustness checks: (i) 1987-1991, 1992-1996, and 1997-2001; (ii) 1988-1992, 1993-1997, and 1998-2002; and (iii) 1989-1993, 1994-1998, and 1999-2003 . We find similar results.
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A Hausman test shows that the differences between the coefficients in the fixed and random effects panel models are not statistically significant. the absolute value of industry-average CSM, as an additional explanatory variable as suggested by Lyandres (2006) . and COST is relatively high. This may be explained by the fact that firms facing high output market uncertainty have a greater need for liquid assets in order to be well prepared for poor states of the world.
Empirical analysis of the link between leverage and demand/cost uncertainty
In Table 3 , we report the averages of the leverage and the demand and cost For example, a one standard deviation increase in DEM1 is associated with a 10.2% increase in the average TDEBTMV of Bertrand firms.
Showalter (1995, 1999) contends that cost uncertainty is negatively associated with debt within Bertrand competition. However, the regressions for Bertrand firms indicate that none of the cost uncertainty proxies has a statistically significant effect on leverage.
Coefficients are also not consistently negative across the panel models and they are generally very close to zero. We find no support for hypothesis H2.
With regard to the control variables in our Bertrand sample regressions, TANG, SIZE, PROFIT, MTB, and LIQUID show significant coefficients with the correct signs as predicted in the capital structure literature. The effect of the other variables is not significant, although they have the expected sign in most cases.
In the Cournot sample, the results show a positive and statistically significant effect of both demand and cost uncertainty on leverage in all 12 regression models (see Panel B).
Hence, we find evidence that both demand uncertainty and cost uncertainty encourage Cournot firms to use strategic debt, consistent with hypotheses H3 and H4. These results are in line with the argument of Brander and Lewis (1986) that in the presence of output market uncertainty, firms have an incentive to have a high leverage to commit to aggressive competition. This aggressiveness induces their rival firms to reduce output, and raises the expected profit of the leveraged firms. These effects are also significant from an economic point of view. A one standard deviation increase in DEM1 (COST1) is associated with a 14.3% (13.3%) increase in the average TDEBTMV of Cournot firms. The coefficients on the control variables in the regressions based on the Cournot sample are in line with the capital structure literature.
To investigate whether the coefficients of the demand and cost uncertainty measures and the control variables differ significantly across the Bertrand and Cournot samples, we run regressions with the same specification as in Table 4 , but based on all observations in the two samples together and including interaction terms of all variables with SSDUM. 9 The results indicate that the coefficients of the cost uncertainty measures are significantly larger for Cournot firms than for Bertrand firms. Demand uncertainty does not significantly differ in terms of its impact on leverage across these two types of firms. The results are consistent with our main finding that demand uncertainty affects the leverage of all firms, but cost uncertainty is important for Cournot firms and not for Bertrand firms.
As a robustness check, we run all regressions in Table 4 with the absolute value of industry-average CSM as an additional explanatory variable. Lyandres (2006) suggests that there is a significantly positive relation between leverage and the extent of competitive interactions in the industry, regardless of the type of competitive behavior. The inclusion of the absolute value of industry-average CSM does not change our results. The demand and cost uncertainty proxies yield results that are consistent with The results are not reported in the paper, but are available from the authors on request.
after controlling for demand and cost uncertainty. The exceptions are the three regressions with TDEBT as the dependent variable in the Cournot sample, in which the absolute value of CSM is positively associated with the debt ratio, consistent with Lyandres (2006) .
In short, our results indicate that the competitive behavior of firms affects the link between output market uncertainty and a firm's capital structure choice.
Conclusions
This study contributes to the limited empirical literature on the relation between a firm's capital structure decisions and its behavior in the product market. We investigate whether the type of competitive behavior (i.e., strategic complements or substitutes) plays a role in determining the impact of demand and cost uncertainty on leverage. While theoretical models of strategic debt explicitly distinguish between Cournot and Bertrand competition, empirical studies neglect this distinction in their analysis of the relation between competition and leverage.
By estimating a measure for competitive strategy developed by previous studies, we categorize firms into two samples: a sample with firms competing in Bertrand (strategic complements) and a sample with firms competing in Cournot (strategic substitutes). We find that the samples of Bertrand and Cournot firms differ systematically in terms of firm characteristics. The industries included in the Bertrand and Cournot samples show a different association between demand and cost uncertainty and average debt ratios.
We estimate a conventional capital structure regression for each of the two samples and include proxies of demand and cost uncertainty to investigate the strategic use of debt in different competitive environments. We show that for firms that engage in Cournot competition, both demand and cost uncertainty are positively associated with leverage, limited liability, Cournot firms facing output market uncertainty use debt to commit to a large output in an attempt to gain a strategic advantage in the product market. For firms that are characterized by Bertrand competition, cost uncertainty does not significantly affect leverage, but demand uncertainty induces a higher debt ratio. This latter finding is in line with the prediction of Showalter (1995) that higher demand uncertainty is associated with higher debt in Bertrand firms.
Overall, we show that the strategic aspects of capital structure choice are important and that the type of competition matters for the role of output market uncertainty in the link between financing and output decisions. TDEBTBV: book value of total debt ratio, defined as average total debt divided by average total assets. LDEBTMV: market value of long-term debt ratio, defined as the average total long-term debt divided by the average market value of total assets (which is calculated as total debt plus market value of equity plus preferred stock minus deferred taxes and investment credits). TDEBTMV: market value of total debt ratio, defined as the average total debt divided by the average market value of total assets. TANG: tangibility, defined as the ratio of average net fixed assets to average total assets. SIZE: firm size, defined as the natural log of average total assets. RISK: firm business risk, defined as the standard deviation of the ratio between operating income before depreciation to total assets. NDTS: non-debt tax shields, defined as the ratio of average depreciation and investment tax credit to average total assets. PROFIT: profitability, defined as the average operating income before depreciation divided by average total assets. MTB: market-to-book ratio, defined as the average market value of total assets over average total assets. LIQUID: liquidity, defined as the ratio of average cash and short-term investments to average total assets. DEM1, DEM2, and DEM3: demand uncertainty proxies, defined as the natural log of the standard error (scaled by sales) of trend regressions (1), (2), and (3) with sales as the dependent variable. COST1, COST2, and COST3: cost uncertainty proxies, defined as the natural log of the standard error of trend regressions (1), (2), and (3) 1990-1994, 1995-1999, and 2000-2004 . All models include firm random effects. Variable definitions are discussed in Table 1 . P-values are reported in parentheses. ***, **, and * indicate statistical significance at the 1%, 5% and 10% level, respectively. White standard errors are used to correct for heteroskedasticity. 1990-1994, 1995-1999, and 2000-2004. Other variable definitions are discussed in Table 1 . All models include firm random effects. P-values are reported in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level. White standard errors are used to correct for heteroskedasticity. 
